Abstract
Active target detection systems, where the gas used as the detection medium 10 is also a target for nuclear reactions, have been used for a wide variety of used. Another gas, Ar+CF 4 (2%), was used to stop the alpha-particles over 84 the pad plane and determine the energy and range resolutions.
85
In section 2 and 3, the experimental set-up and the data analysis are 
Experimental set-up

91
The prototype MPGDs were mounted on a circular PCB pad plane of 5.6 92 cm diameter with square pads of 2 mm side length that totaled 576 channels.
93
As only 288 channels could be read using a single AFTER card (electronics The filling gas used in the chamber was supplied through a gas regulation 121 system that ensured a constant flow and pressure. A two-step track reconstruction analysis was performed on an event-by- 
187
For vertical angles, the setup restricted traces to angles that were pri-188 marily parallel to the X-axis (horizontal angles θ h < 7
• for the most external 
Angular resolution results
197
Four slits of the Si detector out of the 16 total were used to trigger the 
±7
• in the horizontal and the vertical directions.
208
The first set of measurements were performed in He+CF 4 (2%) using the resolution of the pads (see section 6).
236
Variations in the vertical resolution are similarly influenced by straggling.
237
However, as explained above, the drift time is relative between channels.
238
The exact heights of the alpha particles are unknown and thus only their than the corresponding uncertainty in the helium mixture at higher pressure.
264
However, the time uncertainty is not sufficient to explain the degradation of 265 the vertical angle resolution at low pressures and it is probable that this time 266 uncertainty has been under evaluated (see section 6).
267
The influence of the total trace length on the resulting angular resolution 
321
The micromesh signal, rather than the Si detector, was used as trigger for 
346
This resolution could be improved with a better calibration of the system. 
Simulations
367
The complete experimental setup was simulated using a dedicated pro- 
Gas ionization and detector response 385
The ionization of the gas and the drift of the resulting electrons were 386 treated as follows. At each Geant4 interaction point, the mean number of 387 electrons was calculated from the ratio between the energy deposited and 388 the average energy required to produce an electron-ion pair (W∼30 eV) [23] .
389
Fluctuations to this mean number are then included using a Poisson distri- indicating that the energy straggling in Geant4 is likely overestimated. 
Angular resolution simulation results
423
To distinguish between the relative contributions of straggling effects in In order to minimize these angular straggling effects, a second set of 
466
The same simulations were performed using a 4 mm pad size for the digitization and the results are represented by circles in Fig. 9 
473
The simulation was also used for the study of the range of the α-particles 
